Purification and characterization of Candida albicans 20S proteasome: identification of four proteasomal subunits.
The 20S proteasome from yeast cells of Candida albicans was purified by successive chromatographic steps to apparent homogeneity, as judged by nondenaturing and denaturing polyacrylamide gel electrophoresis. Its molecular mass was estimated to be 640 kDa by gel filtration. Polyacrylamide gel electrophoresis in the presence of sodium dodecyl sulfate gave at least 10 bands in the range 20-32 kDa. Two-dimensional electrophoresis revealed the presence of at least 14 polypeptides. By electron microscopy after negative staining, the proteasome preparation appeared as typical symmetrical barrel-shaped particles. The enzyme cleaved the peptidyl-arylamide bonds in the model synthetic substrates Cbz-G-G-L-p-nitroanilide, Cbz-G-G-R-beta-naphthylamide, and Cbz-L-L-E-beta-naphthylamide (chymotrypsin-like, trypsin-like, and peptidylglutamyl-peptide-hydrolyzing activities). The differential sensitivity of these activities to aldehyde peptides and sodium dodecyl sulfate supported the multicatalytic nature of this enzyme. Three proteasomal subunits were identified as alpha6/Pre5, alpha3/Y13, and alpha5/Pup2 by internal sequencing of tryptic fragments. Their sequences perfectly matched the corresponding deduced amino acid sequences of the C. albicans genes. A fourth subunit was identified as alpha7/Prs1 by immunorecognition with a monoclonal antibody specific for C8, the human proteasome subunit homologue. Treatment of the intact isolated 20S proteasome with acid phosphatase and Western blot analysis of the separated components indicated that the alpha7/Prs1 subunit is obtained as a multiply phosphorylated protein.